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[57] ABSTRACT 
A solid state image sensing device which transfers un- 
necessary signal charges accumulated at photoelectric 
conversion devices by a first charge pulse in a vertical 
blanking period to vertical transferring means and 
throws out the unnecessary signal charges using throw- 
away means. The necessary signal charges accumulated 
in the photoelectric conversion devices in such period 
after the first charge pulse are transferred by a second 
charge pulse to the vertical transferring means, a hori- 
zontal transferring means and a signal detecting means, 
thereby to issue a video signal. 

8 Claims, 6 Drawing Sheets 
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The present invention also comprises a method for 
METHOD OF THROWING AWAY UNNECESSARY driving the solid state image sensing device of the pres- 
SIGNAL CHARGES IN SOLID STATE IMAGE ent invention, comprising the steps of: 

SENSING DEVICE photoelectrically converting light energy to signal 

5 charges of electrical energy by plural photoelectric 
FIELD OF THE INVENTION AND RELATED conversion devices disposed in a matrix pattern, 

ART STATEMENT transferring signal charges accumulated in the photo- 

1 Field of the Invention electric conversion devices to respective plural vertical 

The present invention is related to an image sensing m transfcrrin g ™m disposed beside the photoelectric 
device and a method for driving the same, and more 10 emersion devices, . . , 

particularly to a solid state sensing device and a method . transfem °6 the signal charges to horizontal transfer- 
ror throwing away unnecessary signal charge accumu- ^ means from the plural vertical transferring means, 
lated therein. transferring the signal charges from the horizontal 

2. Description of the Related Art „ transferring means to signal detecting means, 

Recently, such functions as still picture mode, frame 15 . ****** the signal charges transferred from the 
sending mode (speedy picture search) and picture slow * 0r ? on ^ tr ^™S means and issuing video signals 
reproducing mode have been used in video tape record- ^ the signal detecting means, 

ers. However, the period of the video signal corre- «: Jf^S J™"* 5 ^ charges * e 

sponding to one field in the video tape recorder is 1/6G M $ ^t^ J°r , \ t ^ ansfernng me ™ b ^ ed 
sec for all NTSC type television signal and 1/50 sec for 20 ^ZT ^ l " * 

a PAL or SECAM type television signal. The NTSC ^-.^ # . . , ' . 

type and the PAL type are described in Green Book JZ?£^ signal charges to throw- 

Report 624, "Chanueristics of Television Systems", 3^^!^^ 

1978, CC.I.R. (International Radio Communication 25 ^t£t^ ^ * B ^' 

Conference). Since the time 1/60 sec or 1/50 sec corre- 25 ^ "££5 VCrtlCal transferring means 

spondstoashutterspeedofl/60orl/50secforasilver 

salt photography type earner* which isconsiderably, a transferrmg , based on a second charge pulse, neces- 

fn™^ P ^ 6tC " sar > "W which « accumulated in the photo- 

for a speedily moving object. 3Q . electfic conversion devices m such period between the 

OBJECT AND SUMMARY OF THE INVENTION first charge pulse and the second charge pulse to the 
. . . « ... vertical transferring means, and further transferring the 

The present invention is directed to a solid state ncc si d ch tm _ h thc veftical trai f sfer . 

image sensing device and method for driving the device ^ means and the horizontal transferri „ g me ans to the 
wherem the effective penod of the photoelectric con- 35 signal detccting means . 

version for a video ^signal corresponding to one field is » the novel features of the invention are set forth 
shorter than the 1/60 sec of the conventional device, in with particujanty in the appended claims, the invention, 
order to overcome the disadvantages of the conven- both ^ to organization and content, will be better un- 
tional device and method. ^ derstood and appreciated, along with other objects and 

The present invention represents a solid state image 40 features thereof, from the following detailed description 
sensing device and method for driving the device taken in conjunction with the drawings, 
wherein the effective penod of the photoelectric con- 
version for a video signal corresponding to one field can BRIEF DESCRIPTION OF THE DRAWINGS 
be made shorter than 1/60 sec (NTSC type) or 1/50 sec FIG. 1 is a plane view showing a first embodiment of 
(PAL type) of the conventional device, thereby over- 45 a s0 Ud state image sensing device of the present inven- 
coming the disadvantages of the conventional device tion. 

and method. FIGS, 2 is a timings chart showing timing of signals 

The solid state image sensing device of the present i n the first embodiment of FIG. 1, wherein FIG. 2(c) is 
invention comprises: a composite blanking signal, FIG. 2(b) is a transferring 

plural photoelectric conversion devices for convert- 50 signal for transferring signal charge photoelectrically 
ing light energy into electric energy, the devices being converted in plural photoelectric conversion devices to 
disposed in a matrix pattern, vertical transferring means, FIG. 2(c) is a vertical trans- 

plural vertical transferring means disposed beside and ferring signal, FIG. 2(d) is a horizontal transferring 
connected to thc plural photoelectric conversion de- signal, and FIG. 2(c) is an output signal, 
vices, respectively, to receive both necessary signal 55 FIG. 3 is a plane view showing a second embodiment 
charges and unnecessary signal charges which are accu- of the solid state image sensing device of the present 
mulated in the plural photoelectric conversion devices, . invention. 

horizontal transferring means connected to thc verti- FIG. 4 is a timings chart showing timing of signals in 
cal transferring means to receive at least the necessary the second embodiment of FIG. 3, wherein FIG; 4(a) is 
signal charges from the plural vertical transferring 60 a composite blanking signal, FIG. 4(6) is a transferring 
means, signal for transferring signal charge photoelectrically 

signal detecting means connected to the horizontal converted in plural photoelectric conversion devices to 
transferring means to receive at least the necessary vertical transferring means, FIG. 4(c) is a vertical trans- 
signal charges from the horizontal transferring means ferring signal, FIG. 4(d) is a horizontal transferring 
and to issue video signals, and 65 signal, and FIG. 4(e) is an output signal 

signal charge throw-away means for throwing away FIG. 5 is a plane view showing a third embodiment of 
the unnecessary signal charges provided in the solid the solid state image sensing device of the present in- 
state image sensing device. vention. 
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FIG. 6 is a timing chart showing timings of signals in 
the third embodiment of FIG. 5, wherein FIG. 6(a) is a 
composite blanking signal, FIG. 6(b) is a transferring 
signal for transferring signal charge photoelectrically 
converted in plural photoelectric conversion devices to 5 
vertical transferring means, FIGS. 6(c) is a vertical 
transferring signal, FIG. 6(d) is a horizontal transferring 
signal, and FIG. 6(e) is an output signal. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



10 



The present invention is described as follows based 
on an NTSC type television signal, but the present in- 
vention is also suitable for a PAL or SECAM type 
television signal as well. 15 

The present invention is based on the concept that the 
blur of an image of a video camera using a solid state 
image sensing device can be prevented by decreasing 
the photoelectric conversion period, which effectively 
corresponds to the control of the shutter speed of the 20 
silver salt photography type camera with respect to 
blurring so that it is shorter than the conventional 1/60 
sec. Hereinafter such representation as "electronic shut- 
ter 1 * is used for representing the above-mentioned elec- 
tronic controlling. 25 

A first embodiment of the solid state image sensing 
device and the method for driving the device of the 
present invention is described as follows referring to the 
figures, 

The fundamental constitution of the solid state image 30 
sensing device of the first embodiment comprises photo- 
electric conversion devices 1, vertical transferring 
means 2 connected to the photoelectric conversion 
devices 1, a horizontal transferring means 3 connected 
to the vertical transferring means 2, and signal detecting 35 
means 4 connected to the horizontal transferring means 
3. The arrow marks represent the direction of normal 
transferring of signal charges. 

FIG. 2 is a timing chart showing typical driving 
pulses and output signals of the solid state image.sensing 40 
device of FIG. 1 when the electronic shutter^operates. 
FIG. 2(a) shows a composite blanking signal' whereas 
FIG. 2(6) shows transferring pulses (hereinafter abbre- 
viated as charge pulses) for transferring signal charges 
of the photoelectric conversiondevice 1 to the vertical 45 
transferring means 2. FIG./2(c) shows transferring 
pulses (hereinafter abbreviated as vertical transferring 
pulses) for transferring^signal charges of the vertical 
transferring means/2-^to the horizontal transferring 
means 3, and FIG.^i) shows transferring pulses (here- 50 
inafter abbreviated as horizontal transferring pulses and 
illustrated in^manner such that the illustrated pulse 
number js^less than the real pulse number since the 
horizontal transferring pulses are extremely high fre- 
quency pulses) for transferring signal charges of the 55 
horizontal transferring means 3 to the signal detecting 
means 4. Finally, FIG. 2(e) shows the output signal 
(from the signal detecting means 4. 

During a vertical blanking period, signals which are 
charged at a photoelectric conversion device 1 in a 60 
period 14 and are not to be used for video signals (here- 
inafter abbreviated as unnecessary signal charge) are 
transferred to the vertical transferring means 2 by a first 
charge pulse 11. Then, the vertical transferring means 2 
transfers the unnecessary signal charges in the vertical 65 
transferring means 2 to the horizontal transferring 
means 3 within a period 13. Therefore, the vertical 
transferring pulses in a period 15 for transferring the 



unnecessary signal charges can be generated at a higher 
speed than normal speed. Then, the transferred unnec- 
essary signal charges in the horizontal transferring 
means 3 are issued by the horizontal transferring means 
3 through the signal detecting means 4. 

Then, signal charges which are charged at the photo- 
electric conversion device 1 in a period 13 after the first 
charge pulse 11 and which are to be used for the video 
signal are transferred to the vertical transferring means 
2 by a second charge pulse 12. Until the next charge 
pulse 11 for the above transferring, namely, during the 
period 14, signal charges for 1 horizontal line are se- 
quentially transferred to the horizontal transferring 
means 3 from the vertical transferring means 2 by the 
vertical transferring pulse in every 1 horizontal period 
as in the conventional case which does not use the elec- 
tronic shutter. Then, video signals are issued in series 
from the horizontal transferring means 3 by the horo- 
zontal transferring pulse through the signal detecting 
means 4. 

As a result, the signals issued from the solid state 
image sensing device during the vertical scanning per- 
iod are only the signal charges which are photoelectri- 
cally-converted in the period 13 of FIG. 2. That is, the 
period 13 is 1/10 to 1/20 in comparison with one field 
period (1/60 sec). This period thus corresponds to 
1/600 to 1/1200 sec shutter speed of the silver salt pho- 
tography type camera. Thus, by using the electronic 
shutter in this manner, the blur of the image of the 
moving object can be reduced in the still picture mode, 
the frame sending mode and the slow picture mode in 
VTR reproducing. 

Further, a second embodiment of the present inven- 
tion is described as follows. 

The second embodiment intends to resolve the disad- 
vantages mentioned below of the first embodiment. 
That is, the unnecessary signal charges which are 
photoelectrically-converted in the period 14 are trans- 
ferred to the vertical transferring means 2 at the recep- 
tion of the first charge pulse 11, and are transferred to 
the horizontal transferring means 3 at the reception of 
the high-speed vertical transferring pulses, before being 
further transferred to the signal detecting means 4 and 
thereby issued as shown in FIG. 2(e). Therefore, in a 
period 16 when the unnecessary signal charges are is- 
sued (FIG. 2(e)) from the signal detecting means 4, the 
signal charges which have been charged at the photoe- 
lectric conversion device 1 in the period 14 are concen- 
tratively issued. That is, in the conventional image sens- 
ing device, the signal charges charged at the photoelec- 
tric conversion device 1 in the period 14 are transferred 
to the horizontal transferring means 3 in the next verti- 
cal scanning period together with the signal charges 
charged at the photoelectric conversion device 1 in the 
period 13. 

In the present invention, on the other hand, the signal 
charges charged at the photoelectric conversion device 
1 in the period 14 are concentratively transferred to the 
horizontal transferring means 3 by the electronic shut- 
ter in the next period 15. That is, contrary to conven- 
tional transferring of the signal charges which are trans- 
ferred to the horizontal transferring means 3 in about 
250 horizontal periods in the conventional device, the 
transferring to the horizontal transferring means 3 of 
the first embodiment of the present device is made 
within only several horizontal periods. Therefore, the 
amount of the signal charges is likely to exceed a limit of 
signal charge amount which can be dealt with by the 
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horizontal transferring means 3 and the signal detecting 
means 4. Thus, in a period 16 (FIG. 2(c)), not only a 
signal voltage thirty times as high as the normal signal 
voltage is produced, but also, such signal charges which 
cannot be dealt with by the horizontal transferring 5 
means 3 and the signal detecting means 4 remain. Also, 
the period 16 in which the unnecessary signal charges 
are issued is liable to extend to the vertical scanning 
period after lapse of the vertical blanking period. As a 
result, a white part sometimes appears in the upper part 10 
of the video monitor screen. The below-mentioned 
second embodiment is designed to eliminate the above- 
mentioned problem. 

The second embodiment is described as follows. 

FIG. 3 shows the constitution of the solid state image 15 
sensing device of the second embodiment of the present 
invention. The parts 1 to 4 in FIG. 3 correspond to the 
parts 1-4 in FIG. 1, respectively. However, throw- 
away means 5 is connected to an end part opposite the 
horizontal transferring means side of the vertical trans- 20 
ferring part 2. The arrow indications represent the 
transferring direction of the normal signal charges (nec- 
essary signal c^ge^AOnterUn^^ 
irigI420-(faomon^)x490-( vert as 
t he solid state^ image sensing device. 25 

The operation is described as follows. ^ 

FIG. 4 shows the driving pulses and the outpursig- 
nals in the second embodiment. FIG. 4(a) shows 7 the 
composite blanking signal, and FIG. 4(b) shows the 
charge pulses. FIG. 4(c) shows the vertical transferring 
pulses, and FIG. 4(d) shows the horizontal transferring 
pulses (the illustrated pulse numbers are illustrated as in 
FIG. 2). Finally, FIG. 4(e) shows the output signal from 
the solid state image sensing device of Fib. 3. 

In the vertical blanking period, the unnecessary sig- 
nal charges which have been accumulated in the period 
14 are transferred to the vertical transferring means 2 by 
the first charge pulse 11. Then, in^the period 13, the 
vertical transferring means 2 is driven in a direction 
contrary to the illustrated arrow.direction of FIG. 3 at 40 
the issuance of pulses for inverse^clirection, and thereby 
all signal charges in the vertical^transferring means 2 are 
transferred to the throw-away/means 5. The transferred 
signal charges are thrown^away in the throw-away 
means 5. The throw-away^means 5 comprises, for exam- 
ple, an FET and an electric source. 

Then, the signal charges charged in the photoelectric 
conversion device l^i'n the period 13 after the first 
charge pulse 11 are4ransferred to the vertical transfer- 
ring means 2 at issuance, of a second charge pulse 12. 
Until the next first charge pulse 11 after the second 
charge pulse 12/namely, in the vertical scanning period, 
signal charges for 1 horizontal line are sequentially 
transferred ,to the horizontal transferring means 3 from 
the vertical transferring means 2 at issuance of the verti- 
cal transferring pulses in every 1 horizontal period, as in 
the conventional case not using the electronic shutter. 
Then f /the signal charges are transferred to the signal 
detecting means 4 by the horizontal transferring pulses 
and/are issued. As a result, in a period 17 of FIG. 4(e), 60 the art. 
the unnecessary signal is not issued from the signal 
detecting means 4. 

v FIG. 5 is a third embodiment of the present invention. 

The parts 1 to 4 in FIG. S correspond to the parts 1 to 
4 in FIG. 1, respectively. However throw-away means 65 
6 is connected to an end part, opposite the signal detect- 
ing means side, of the horizontal transferring means 3. 
The arrow indications represent a normal transferring 



30 



35 



45 



50 



55 



direction of the signal charges. An interline transfer 
CCD having 420 (horizontal) X 490 (vertical) elements 
is used as the solid state image sensing device. 

The operation of the solid state image sensing device 
of the third embodiment is described as follows. 

Fig. 6 shows the driving pulses and the outputs. FIG. 
6(a) shows the composite blanking signal, and FIG. 6(b) 
shows the charge pulses. FIG. 6(c) shows the vertical 
transferring pulses, and FIG. 6(d) shows the horizontal 
transferring pulses (the illustrated pulse number is illus- 
trated as in FIG. 4). Finally, FIG. 6(e) shows the signal 
output from the solid state image sensing device. 

In the vertical blanking period, the unnecessary sig- 
nal charges charged till then at the photoelectric con- 
version device 1 in the period 14 are transferred at 
issuance of the first charge pulse 11 to the vertical trans- 
ferring means 2. Then, all signal charges in the vertical 
transferring means 2 are transferred to the horizontal 
transferring means 3 in the period 13. At this time, the 
signal charges are transferred to the throw-away means 
6 in a contrary direction (namely, an inverse direction 
to the illustrated arrow in FIG. 5) to the signal detect- 
ing means side by the horizontal transferring means 3 at 
issuance of pulses for inverse direction. The throw- 
away means 6 throws away all signal charges. The 
throw-away means comprises, for example, an FET and 
an electric source. 

Then, the signal charges charged at the photoelectric 
conversion device 1 in the period 13 after the first 
charge pulse 11 are transferred to the vertical transfer- 
ring means 2 by a second charge pulse 12. Until the next 
charge pulse 11 after the second charge pulse 12, 
namely, in the vertical scanning period, signal charges 
for 1 horizontal line are sequentially transferred to the 
horizontal transferring means 3 from the vertical trans- 
ferring means 2 by the vertical transferring pulse in 
every 1 horizontal period as in the conventional case 
not using the electronic shutter. Then, the signal 
charges are transferred to the signal detecting means 4 
by the horizontal transferring pulses, thereby to be is- 
sued. Thus, the unnecessary signal charges are not is- 
sued in the period 19 of FIG. 6(e) from the solid state 
image sensing device. 

As mentioned above, according to the second and 
third embodiments, a voltage which is thirty times as 
large as the normal voltage, caused by the unnecessary 
signal charges, is not produced at the signal detecting 
means 4. Further, the large voltage is not produced at a 
beginning part of the vertical transferring period. 

Incidentally, the second and third embodiments can 
be combined. Further, a frame transfer CCD can be 
used as the solid state image sensing device. Also, the 
period of the electronic shutter can be freely adjusted 
by varying the period between the first charge pulse 
and the second charge pulse. 

While specific embodiments of the invention have 
been illustrated and described herein, it is realized that 
modifications and changes will occur to those skilled in 
It is therefore to be understood that the ap- 
pended claims are intended to cover all modifications 
and changes as falling within the true spirit and scope of 
the invention. 
What is claimed is: 

1. A method for driving a solid state image sensing 
device, comprising the steps of: 
photoelectrically converting light energy to signal 
charges of electrical energy using plural photoelec- 
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trie conversion devices disposed in a matrix pat- 
tern, 

transferring signal charges accumulated in said pho- 
toelectric conversion devices to respective plural 
vertical transferring means disposed beside said 5 
photoelectric conversion devices, 

transferring said signal charges to horizontal transfer- 
ring means from said plural vertical transferring 
means, 

transferring said signal charges from said horizontal 10 
transferring means to signal detecting means, 

detecting said signal charges transferred from said 
horizontal transferring means and issuing video 
signals by said signal detecting means, 

transferring unnecessary signal charges among said 
signal charges to said vertical transferring means 
based on reception of a first charge pulse in a verti- 
cal blanking period, 

transferring said unnecessary signal charges to ^ 
throw-away means disposed at a side opposite to 
said horizontal transferring means with regard to 
said vertical transferring means, from said vertical 
transferring means, 

throwing away said unnecessary signal charges by 25 
said throw-away means, and 

transferring, based on a second charge pulse, neces- 
sary signal charges which are accumulated in said 
photoelectric conversion devices in such period 
between said first charge pulse and said second 30 
charge pulse to said vertical transferring means, 
and further transferring said necessary signal 
charges through said vertical transferring means 
and said horizontal transferring means to said sig- 
nal means. 35 

2. Method for driving a solid state image sensing 
device in accordance with claim 1, wherein said signal 
detecting means detects said signal charges and issues a 
voltage variation signal based on an amount of said 
signal charges. 40 

3. Method for driving a solid state image sensing 
device in accordance with claim 1, wherein said signal 
detecting means detects said signal charges and issues a 
current variation signal charge. 

4. A method for driving a solid state image sensing 45 
device, comprising the steps of: 

photoelectrically converting light energy to signal 
charges of electrical energy using plural photoelec- 
tric conversion devices disposed in a matrix pat 
tern, 

transferring signal charges accumulated in said pho- 
toelectric conversion devices to respective plural 
vertical transferring means disposed beside said 
photoelectric conversion devices, 55 

transferring said signal charges to horizontal transfer- 
ring means from said plural vertical transferring 
means, 

transferring said signal charges from said horizontal 
transferring means to signal detecting means, $0 

detecting said signal charges transferred from said 
horizontal transferring means and issuing video 
signals by said signal detecting means, 

transferring unnecessary signal charges among said 
signal charges to said vertical transferring means 65 
based on reception of a first charge pulse in a verti- 
cal blanking period, 
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50 



transferring said unnecessary signal charges to said 
horizontal transferring means, from said vertical 
transferring means, 

transferring said unnecessary signal charges to 
throw-away means disposed at a side opposite to 
said signal detecting means with regard to said 
horizontal transferring means from said horizontal 
transferring means, 

throwing away said unnecessary signal charges by 
said throw-away means, and 

transferring, based on reception of a second charge 
pulse, necessary signal charges which are accumu- 
lated in said photoelectric conversion devices in 
such period between said first charge pulse and said 
second charge pulse to said vertical transferring 
means, and further transferring said necessary sig- 
nal charges through said vertical transferring 
means and said horizontal transferring means to 
said signal detecting means. 

5. Method for driving a solid state image sensing 
device in accordance with claim 4, wherein said signal 
detecting means detects said signal charges and issues a 
voltage variation signal based on an amount of said 
signal charges. 

6. Method for driving a solid state image sensing 
device in accordance with claim 4, wherein said signal 
detecting means detects said signal charges and issues a 
current variation signal charge. 

7. A method for driving a solid state image sensing 
device, comprising the steps of: 

photoelectrically converting light energy to signal 
charges of electrical energy using plural photoelec- 
tric conversion devices disposed in a matrix pat- 
tern, 

transferring signal charges accumulated in said pho- 
toelectric conversion devices to respective plural 
vertical transferring means disposed beside said 
photoelectric conversion devices, 

transferring said signal charges to horizontal transfer- 
ring means from said plural vertical transferring 
means, 

transferring said signal charges in said horizontal 
transferring means to signal detecting means from 
said horizontal transferring means, 

detecting said signal charges transferred from said 
horizontal transferring means and issuing video 
signals by said signal detecting means, 

transferring unnecessary signal charges among said 
signal charges to said vertical transferring means 
based on reception of a first charge pulse in a verti- 
cal blanking period, 

transferring, based on reception of a second charge 
pulse, necessary signal charges which are accumu- 
lated in said photoelectric conversion devices in 
such period between said first charge pulse and said 
second charge pulse to said vertical transferring 
means, and 

throwing away said unnecessary signal charges by 
transferring said signal charges to throw-away 
means from said vertical transferring means before 
said necessary signal charges are transferred to said 
vertical transferring means. 

8. Method for driving a solid state image sensing 
device in accordance with claim 7, wherein said period 
between said first charge pulse and said second charge 
pulse is variable. 
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